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Editorial Comment
Transesophageal Echocardiographic
Stress Testing: Feasible, but Place
And Accuracy Still in Question*
EDWARD A. GEISER, MD. FACC
Gainesrttte, Florida
During the past 10 years stress echacardiegraphy has become
a popular technique . The versatility of echocardiography
allows imaging to be performed during tad immediately after
exercise as well as during pacing and drug-induced cardiac
stress. Because it is difficult to maintain adequate views
during exercise, and to obtain cnmroe'ble views in the
immediate postexercise period, many pDt srcinns bast advo-
cated the use of pharmacelogic agents rat, 'er than excicise in
echocardiographic stress tests
. The most popular agents are
dipyridamole, dobutamine and adenosine .
The versatility of pharmacologic stress testing has been
previously reported . Two recent studies have shown the
value of combining dipyridamole stress testing (I I or cardiac
pacing (2) with transesophageal echocardiography .
The present study . In this issue of the Journal, Agati et al .
(3) report on the use of dipyridamole as a stress agent for the
diagnosis of coronary artery disease utilizing transesophage-
al echocardiography as the imaging technique. Their objec-
tives were to assess the feasibility, safety and diagnostic
accuracy of transesophageal dipyridamole echocardiog-
raphy . In all 32 patients of this study, transthoracic echocar-
diogaphy either was not feasible or yielded ambiguous
results. The monoplane [mnsesdphnglal probe was placed in
the usual fashion after administration of topical xylocaine
and intravenous diazepam for sedation . The dipyridamole
stress was produced with low Jose administration
(0
.56 mglkg body weight) carried out over 4 min, If no wall
motion or wall thickening abnormalities were identified
during the subsequent 4 min. another 0.28 tngikg was infused
over 2 min followed by to min
of
imaging. Al the end of the
test all patients received 240 mg of aminaphylline intrave-
nously to reverse the effects of the dipyridamole . The
authors (3) report a 100% success tale for obtaining adequate
transgastric short-axis and tang-axis views-
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use accorded to thallium testing . Perhaps the largest frustra-
tion in performing stress echocardiography is the inability of
the technique to provide good images in all patients . Arm-
strong (4) suggested that approximately 85% of lransthoradc
echocardiagrams were of good quality and adequate to
perform stress imaging
. The definitions of (me-, two- and
three-vessel disease supplied by Agati et al . 13) suggest that
"good" or "adequate --
should be defined as the ability to
visuatiee with confidence the epicardium and endocnrdium
in ail perfusion beds . Perhaps part of the regional variation in
the use of stress echocardiography is related to the uneasi-
ness that the physician feels when trying to make important
clinical decisions on the basis of images that are difficult to
interpret . even if only 15%r of patient images are affected.
Feasibility, In the present report Agati et al. (3) look at
the feasibility of utilizing transesophageal echocardiography
to extend the use of cchocardiographic stress testing to
patients with inadequate transthoracic studies. Their on-
stated hypothesis is that ttznssaphageat cchucardiography
will
prvrb-te
better definition of left ventricular myocardium
i-s all fusion beds and indeed, adequate images for diag-
nosis s re obtained in all 32 patients . This result is in
keeping with the study of Lambertz et al- (2), who obtained
high quality diagnostic images in all of their 50 patients .
Thus
. both of these studies confirm that transesophageal
echocardiography can be utilized as the imaging modality
and extend the ability to obtain diagnostic images to virtually
all patients studied.
Safety. In general, this extension of stress echocardiog-
raphy to nearly 100 of the patients is accompanied by
reasonable safety
. In the study of Lambertz et al . (2) and the
present study 131. all antianginal medication was discontin-
ued 471 and 24 II, respectively, before testing with no adverse
effect on either the hemodynamic stability of the patients or
the occurrence of angina) pain during insertion of the probe .
No complications were experienced in the present study.
Lambertz et al . (3) . however, describe discomfort that was
poorly tolerated in five patients by the end of the series
. In
two of their patients discomfort was related to the atria)
pacing procedure itself .
Diagnnslie scengey . The accuracy of transesophageal
echocardiogmphic stress testing in predicting coronary ar-
tery disease has yet to be determined . In a previous editorial,
Armstrong bit pointed out the difficulties of estimating
sensitivity . specificity and predictive accuracy on the basis
of feasibility studies . These problems (5,6) apply to the
present study ;3) as well- The diagnostic accuracy and
prognostic implications of transthoracic dipyridamole echo-
Cardiographic stress have been investigated in previous
series (7-Ill . One expects that the higher proportion of
adequate studies should result in higher diagnostic accuracy
when transesophageal imaging is utilized. However, this
remains to be proved
.
The diagnostic accuracy of transesophageal echocardiog-
raphy during pacing may be limited if the pacing leads are
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attached to the transesophageal probe because only one scan
plane can be interrogated while pacing capture is main .
tained
. biplane and omniplane probes may lessen this prob-
lem .
interpretation of echocardiographic stress testing is sub-
jective. In cacti of the published studies utilizing transesoph-
ageal ochocardiugraphy
. interpretation was carried out by
expert observers and it is not surprising that even among
these experts a third person wet required its resolve dis-
agreements . It is important to realize that the sensitivity .
specificity and diagnostic accuracy reported in these prelim-
inary studies do not represent the results that can he relied
on in any individual laboratory and that time diagnostic
accuracy is dependent on the specific experience of the
physician interpreting the study.
Exactly how much training is necessary to become pro-
ficient in the identification of wall motion abnormalities has
not been thoroughly studied . Our own
postdoctoral
Fellows
believe that identifying such abnormalities is one of the more
difficult features to Icarn in echocardiography . Aim.,tt.mg (4)
pointed out that Fellows who had reached level HI of
training (12) were generally competent to perform stress
echocardiograpry . Physicians who wish io pursue trans-
esophegeal sttessechocardiography should also be trained in
the transesophegeal techniques
. The American Society of
Echocardiography (13) recommends that physicians unfamil-
iar with transesophageal echocardiography should undertake
an "intensive block of training" or attend a series of training
sessions under the tutelage of an experienced transesopha-
geal echocardiagrapher. Picano et al . (14) suggest that
100
stress studies interpreted with an expert are "more than
adequate" to build the individual learning curve .
Evaluation of wall motion abnormalities . Modern com-
puter review stations enhance the ability to make decisions
regarding wall motion abnormality by providing a mecha-
nism for side by side comparison of baseline wall motion
with that during stress in the same echocnrdiogaphic views .
Computer processing may have a more direct impact on
diagnostic accuracy in the future . Prelimina+y reports (15)
with automatic quantification svs-
t
:rns during stress echocar-
diography vie ericuo agiag in this respect. Other methods to
identify bath the epicardium and the endocardium (16,17) are
under development and would take advantage of both re-
gional wall motion and wall thickening to provide diagnostic
criteria for induced ischemia . Discussion continues regard-
ing the best means to express regional dysfunction
. Methods
that analyze left ventricular shape over the course of systole
(18) may prove preferable to methods that look at motion
toward the centerpeint of the left ventricle or methods that
look at motion perpendicular to a mean wall position .
Conclusions . Studies utilizing transesophageal echocar-
diography as the imaging tool tar evaluating the Jeff ventricle
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under stress have shown both the feasibility and the relative
safety
of
the technique
. However, the technique seems most
applicable as an adjunct when transthoracic echocardiog-
raphy provides unacceptable visualizatiuo of The vascular
beds . How ilnpo:lant this tool will become must be deter-
mined by the riskihcnefrtL cust1benefit and comfort/benefit
ratio to patients .
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